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Neonatal lupus erythematosus (NLE) refers to a clinical spectrum of cutaneous, cardiac, and systemic abnormalities observed
in newborn infants whose mothers have autoantibodies against Ro/SSA and La/SSB. The condition is rare and usually benign
and self-limited but sometimes may be associated with serious sequelae. We review the pathophysiology, clinical features, and
management of infants with this condition. Neonates with NLE should be managed at a tertiary care center. Multidisciplinary
team involvement may also be indicated. In mothers with anti-Ro/SSA and/or anti-La/SSB antibodies and infants with congenital
heart block, the risk of recurrence in subsequent offspring is 17–25%. Therefore, careful monitoring of subsequent pregnancies
with serial ultrasonography and echocardiography is essential.

1. Introduction

Neonatal lupus erythematosus (NLE) refers to a clinical
spectrum of cutaneous, cardiac, and systemic abnormalities
observed in newborn infants whose mothers have autoan-
tibodies against Ro/SSA, La/SSB, and, less commonly, U1-
ribonucleoprotein (U1-RNP) [1–3]. The condition was first
described in 1954 by McCuistion and Schoch who reported
a case of transient lupus skin lesion in an infant with an
ANA-positive mother [4]. The most common presentation
is a nonscarring, nonatrophic skin lesion which resemble
subacute cutaneous lupus erythematosus. The infants may
have no skin lesions at birth but develop them during the first
weeks of life. Cardiac, hematological, hepatobiliary, central
nervous, and pulmonary systems may also be involved. NLE
is associated with transplacental passage of autoantibodies
such as anti-RoSSA and anti-La/SSB [5, 6]. The condition
is usually benign and self-limited but sometimes may be
associated with serious sequelae.

2. Pathophysiology

A number of studies have suggested that NLE is caused by
the transplacental passage of maternal autoantibodies [5, 7].

These autoantibodies may cause damage to the developing
tissue and increase the risk of bearing infants with NLE.
Approximately 98% of affected infants have maternal trans-
fer of autoantibodies against Ro/SSA, La/SSB, and, less com-
monly, U1-RNP. However, only 1-2% of mothers with these
autoantibodies have neonates with NLE, regardless of wheth-
er the mothers are symptomatic or not [8].

The 52-kD Ro/SSA (Ro52) ribonucleoprotein is an anti-
genic target strongly linked with the autoimmune response
in mothers whose children have NLE, congenital heart block,
and other conduction abnormalities [9]. Anti-Ro52/SSA
autoantibodies antagonize the serotonin-induced L-type cal-
cium channel activation on human fetal atrial cells and trig-
ger an inflammatory response, leading ultimately to fibrosis
and scarring of the atrioventricular node, sinus node, and
His bundle [9, 10]. This may explain the electrophysiological
abnormalities in NLE and the pathogenesis of the cardiac
rhythm disturbances, which may lead to diminished cardiac
output and the subsequent development of congestive heart
failure [9]. In a rat model, Boutjdir et al. [11] demonstrated
that IgG containing anti-Ro/SSA and -La/SSB antibodies
induces complete AV block in beating hearts and in multi-
cellular preparations, thus implicating a preferential interac-
tion of these autoantibodies with calcium channels and/or
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associated regulatory proteins. This is consistent with the
observed inhibition of calcium channels that may be a critical
factor contributing to the pathogenesis of complete heart
block. These conduction defects are caused by anti-Ro/SSA
and anti-La/SSB antibodies as well as other autoantibodies
against cardiac adrenoceptors and muscarinic acetylcholine
receptors [12].

The antibodies associated with heart block and with
cutaneous disease are believed to be different; antibodies
against the 52/60-kD Ro/SSA and 48-kD La/SSB ribonucleo-
proteins are associated with heart block, whereas antibodies
against the 50-kD La/SSB ribonucleoprotein are associated
with cutaneous disease [12, 13].

On the other hand, anti-U1RNP autoantibodies are
usually associated with atypical cutaneous lesions without
cardiac or systemic abnormalities in a small number of NLE
cases and may play a role in the pathogenesis of thrombocy-
topenia [10]. It has been demonstrated that the anti-U1RNP
antibody from patients with connective tissue disease can
directly recognize a variety of antigens on the endothelial
surface of the pulmonary artery, including the components
of U1RNP or other unknown polypeptides. These results
suggest that binding to HPAECs of this autoantibody may be
one of the triggers of endothelial cell inflammation in various
connective tissue diseases [14]. The spectrum of cutaneous
disease in U1RNP antibody-positive infants is similar to
Ro/SSA antibody-positive infants with NLE. Complete heart
block was not a feature of U1RNP antibody-positive NLE.
HLA typing studies show a more diverse immunogenetic
pattern in U1RNP antibody-positive mothers of infants with
NLE compared with Ro/SSA antibody-positive mothers.

It has been shown that the amount of maternal anti-
bodies, rather than their presence, is associated with fetal
tissue injury [13]. However, only some neonates exposed
to these antibodies develop complications. Therefore, other
factors such as titers of maternal antibodies, genetic predis-
position, and environmental factors such as viral infection
may be involved. Additionally, induction of apoptosis in
cultured cardiomyocytes has been demonstrated to result
in the expression of Ro/La antigens on the cell surface for
recognition by circulating maternal antibodies [15]. It is
speculated that in vivo such opsonized apoptotic cardiocytes
promote an inflammatory response by resident macrophages
with damage to surrounding conducting tissue.

In addition to its presence in the skin and heart, the Ro
antigen is also found in the liver, bowel, lungs, brain, and
blood cells—the tissues that are most often affected by NLE
[3]. Ultraviolet radiation and estrogens increase Ro antigen
expression on the surface of the keratinocyte [3]. Although
ultraviolet radiation can induce or exacerbate the skin
lesions, it is not required for their development [10]. Because
of limited opportunity for solar exposure in neonates and
young infants, photosensitivity is more commonly seen after
phototherapy for neonatal hyperbilirubinemia [10].

3. Epidemiology

NLE is a rare acquired autoimmune disease that occurs in
1 of every 20,000 live births in the USA [5]. Elsewhere,

epidemiology is usually described in small case series [7, 16].
The presence of certain major histocompatibility complexes
such as human leukocyte antigen B8 and human leukocyte
antigen DR3 in the mother predisposes the infant to NLE
and congenital heart block [17, 18]. Although there is no
apparent racial predilection, disparity in outcomes between
minorities and whites has been observed [5, 10, 16, 18–20].
Like many autoimmune diseases, reports from the Research
Registry for Neonatal Lupus/US indicate that the female-to-
male ratio is approximately 2 : 1 with cutaneous NLE, but
the gender distribution for cardiac disease is approximately
equal [21, 22]. The risk of NLE or congenital heart block
developing in a woman who tests positive for Ro/SSA who
has never had a child with NLE or congenital heart block is
less than 1%. Many seropositive mothers with anti-Ro/SSA
and anti-La/SSB antibodies give birth to infants who do
not show signs and symptoms of NLE. However, in those
who have had an infant with NLE, the risk of cardiac and/
or skin disease for a future pregnancy is high. The incidence
of congenital heart block is 15–30% in infants with NLE
[19]. Heart block usually develops in utero between the
18th and 24th weeks of pregnancy. Infants born to mothers
with hypothyroidism due to thyroid autoantibodies and anti-
Ro/SSA positivity are at nine times higher risk of developing
congenital complete heart block than infants born to moth-
ers with only anti-Ro/SSA positivity [23].

Approximately 40–60% of mothers are asymptomatic
when the infants are diagnosed to have NLE [8]. The remain-
ing mothers may have SLE, Sjögren syndrome, rheumatoid
arthritis, or undifferentiated autoimmune disorder. Mothers
with primary Sjögren syndrome or undifferentiated autoim-
mune syndrome have a greater risk of delivering an infant
with congenital complete heart block than those with SLE
[12, 24]. There is no association with paternal autoimmune
diseases [12].

4. Clinical Manifestations

The most common clinical manifestations of NLE are, in
decreasing order of frequency, dermatologic, cardiac, and
hepatic abnormalities [1, 5, 10, 16, 25]. Some infants may
also have hematologic, neurologic, or splenic abnormalities
[5, 7, 10, 16]. One or more systems may be involved. Wisuth-
sarewong et al. performed a retrospective study to review
clinical manifestations on 17 patients (10 girls and 7 boys)
with NLE seen at the Department of Pediatrics, Siriraj Hospi-
tal from 1993 to 2008 [10]. Cutaneous, cardiac, hepatobiliary,
and hematological involvement was found in 70.6%, 64.7%,
52.9%, and 35.3% of infants, respectively.

Cutaneous lesions may be present at birth but often
appear within the first few weeks of life [26, 27]. Annular
erythematous or polycystic plaques with or without fine
scales characterize NLE and appear predominately on the
scalp, neck, or face (typically periorbital in distribution), but
similar plaques may appear on the trunk or extremities [10,
26]. The dermatitis resembles the rash of subacute cutaneous
lupus erythematosus rather than the malar rash of SLE [25].
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Periorbital erythema, referred to as “raccoon eye” or “owl
eye,” is a very common characteristic [3, 10]. At times,
the lesions may be urticarial, desquamative, ulcerative, or
crusted [28, 29]. Bullous lesions may be seen with a particular
predilection for the soles of the feet [25].

In one study, cutaneous involvement was characterized
as erythematous patches (91.7%), subacute cutaneous lupus
erythematosus lesions (50%), petechiae (41.7%), persistent
cutis marmorata (16.7%), and discoidal lesions (8.3%) [10].
In some infants, solar exposure seems to precipitate the
eruption [30]. These lesions typically last for weeks or
months and then resolve spontaneously consequent to the
disappearance of maternal antibodies in the neonatal circu-
lation [26]. Active erythematous lesions after the first year
of life should be suspect. Dyspigmentation is frequent but
usually resolves spontaneously. Atrophic lesions and, rarely,
atrophic scars may develop [10, 27]. Telangiectasia is often
prominent and is the sole cutaneous manifestation reported
in some patients. The atrophic telangiectatic changes are
most evident near the temples and scalp and do not neces-
sarily occur in the same sites as the erythematous lesions
[26]. The latter site may occasionally be associated with a
permanent alopecia. Telangiectasia, scarring, and atrophic
changes are expected to persist.

The cardiac manifestations include conduction abnor-
malities (first-, second-, and third-degree heart block) and
cardiomyopathy [1, 2, 5, 24, 31]. Third-degree heart block,
once established, is usually irreversible [26]. Congenital heart
block may present as bradycardia noted in utero or during
physical examination at birth [24]. Conduction disturbances
may also present as irregular heartbeat and prolongation
of the QT interval [24]. Congenital heart block may be
associated with endocardial fibroelastosis and cardiomyopa-
thy [32]. In some cases, myocarditis and pericarditis can
develop which may lead to bradycardia. Heart failure is a
well-recognized complication during the neonatal period.

The clinical pictures of hepatobiliary involvement may
take the forms of elevation of liver enzymes (such as aspartate
aminotransferase and alanine aminotransferase) and/or con-
jugated hyperbilirubinemia occurring a few weeks or months
after birth and resolving thereafter. Some infants may have
mild hepatomegaly and, less commonly, splenomegaly [25].
The hepatomegaly and splenomegaly are usually transient.
Cholestatic hepatitis and hepatic failure may also occur.

Hematologic disturbances (e.g., hemolytic anemia,
thrombocytopenia, and neutropenia) may occur in the first
2 weeks of life. Infants with hematological involvement are
usually asymptomatic [25]. Autoantibodies, mainly anti-
Ro, bind directly to the neutrophil and cause neutropenia.
Thrombocytopenia may manifest as petechiae. Hematologic
symptoms usually appear at around the second week of life
and disappear by the end of the second month. Lymphopenia
is a relatively common finding in adults with SLE but is not a
characteristic hematologic abnormality of NLE [26].

Other abnormalities such as hydrocephalus and macro-
cephaly may occur [33]. Aseptic meningitis and myelopathy
have rarely been reported [10]. Pneumonitis may manifest as
tachypnea and/or tachycardia.

5. Diagnosis and Differential Diagnosis

The diagnosis is usually established based on the clinical feat-
ures and the demonstration of NLE-associated antibodies in
the serum of the mother or the affected infant [5, 10, 16].
NLE can mimic many conditions [5, 10, 16]. Differential
diagnosis of NLE includes seborrheic dermatitis, atopic der-
matitis, neonatal acne, tinea corporis, psoriasis, granuloma
annulare, erythema multiforme, Langerhans cell histiocyto-
sis, congenital rubella, congenital syphilis, Bloom syndrome,
and Rothmund-Thomson syndrome [3].

6. Laboratory Investigations

NLE is associated with the anti-Ro/SSA antibody in more
than 90% of patients [9]. Occasionally, patients only have
anti-La/SSB or anti-U1RNP antibodies. Screening of infants
with NLE for the presence of these antibodies is strongly rec-
ommended [2]. Many asymptomatic mothers have positive
putative antibodies during pregnancy [10]. As such, these
mothers of patients suspected of having neonatal lupus ery-
thematosus should be screened for antinuclear, anti-double-
stranded DNA, anti-Ro/SSA, anti-La/SSB, and anti-U1-RNP
antibodies, irrespective of their symptoms or clinical status
[9]. As anti-Ro/SSA antibodies can be detected in one in
200 pregnant women, the risk for an anti-Ro/SSA-positive
woman to have an infant with NLE is relatively low [26].
On the other hand, high anti-Ro/SSA levels correlate with
the risk of cardiac complications. Serial prenatal ultrasonog-
raphy/electrocardiography should therefore be performed
on pregnant women with high anti-Ro titers (≥50 U/mL)
[13]. Prenatal ultrasonography may help identify NLE that
affects the heart. Echocardiography may reveal various types
of structural deformities in the heart; combined electro-
cardiography and 24-hour Holter monitoring may reveal
various cardiac conduction disorders or different types of
heart blocks.

Laboratory investigations may reveal pancytopenia, thro-
mbocytopenia, leukopenia, or elevated transaminase level
[34].

Skin biopsy is useful in patients with NLE when the
diagnosis is in doubt. Histologic examination shows interface
dermatitis, keratinocyte damage, moderate hyperkeratosis,
follicular plugging, and vacuolar degeneration in the basal
cell layer. Epidermal atrophy may be found [26]. Inflamma-
tory infiltrate may be intense with bulla formation histo-
logically. An immunofluorescent examination reveals a gran-
ular deposition of immunoglobulin G (IgG) at the dermo-
epidermal junction; IgM and C3 deposition may also be
evident.

Skin biopsy is not pathognomonic. Various inflamma-
tory and infectious conditions may show similar histological
features. In typical cases of NLE and positive autoantibodies,
skin biopsy is not mandatory to confirm the diagnosis.

7. Treatment and Followup

Neonates with NLE should be managed at a tertiary care
center. Multidisciplinary team involvement may also be
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indicated. Patients with NLE with cardiac involvement
require regular monitoring to assess cardiac function and
the need for a pacemaker. A pacemaker is often necessary
for those who are unable to compensate for a slow heart
rate. Serial echocardiography to monitor for a prolonged PR
interval should also be arranged. If the cardiac involvement is
severe, activity may have to be restricted in the young child.

Sunscreens may be useful in the treatment of cutaneous
lupus erythematosus, but a neonate is less likely to be
exposed to sunlight excessively. Nevertheless, solar exposure
should be avoided if possible. Parents should be advised to
apply sunscreen well before solar exposure and to use a sun-
screen with a high SPF that provides a broad-spectrum (UV-
A) coverage which is water resistant. Behavior modification
to include solar avoidance should be encouraged. Protective
clothing is highly desirable. Strategies aimed at preventing
disease before irrevocable scarring ensues are a high priority.
Skin lesions of NLE can be treated with mild topical corti-
costeroids. Antimalarial agents have potential toxicity and
a slow onset of action that their use in the treatment
of this transient condition is probably not indicated [26].
Laser therapy may be considered for residual telangiectasia.
Systemic corticosteroids and immunosuppressive agents are
generally not indicated in the treatment of NLE [26]. Chil-
dren with NLE need continued followup, especially before
adolescence and if the mother herself has an autoimmune
disease [35]. Although the child may not be at increased
risk of developing SLE, the development of some form of
autoimmune disease in early childhood may be of concern.

Infants with severe hepatic and hematological involve-
ment may require treatment with systemic corticosteroids,
intravenous immunoglobulin, and/or immunosuppressive
agents [10].

8. Prognosis

The morbidity and mortality of SLE of childhood depend on
the organ systems affected [5, 7]. Children with NLE have
an excellent long-term outcome when only skin lesions are
present [36]. The cutaneous lesions usually disappear by 6
months of age coincident with the clearance of maternal anti-
bodies from the child’s circulation [5, 24, 31]. Involvement
of the skin may, rarely, lead to scar formation. Although
children with cutaneous disease may be more prone to
develop SLE or autoimmunity later in life, this is mainly due
to their genetic predisposition, not that they had NLE. Their
nonaffected siblings are also at risk for development of SLE
or autoimmunity. While the cutaneous lesions of NLE are
themselves benign, cutaneous NLE is associated with a 6–10-
fold risk for a subsequent child with cardiac NLE [5, 24, 31].

NLE with cardiac involvement is associated with a 20–
30% mortality rate in the neonatal period [5, 24, 31]. Mor-
tality is particularly high in cases of congenital heart block
with concurrent cardiomyopathy [19, 26]. Death most often
results from congestive heart failure caused by congenital
heart block. Approximately 57 to 66% of patients with
congenital heart block eventually require a pacemaker [5,
24, 31, 36]. Those with pacemakers are at risk of developing
dilated cardiomyopathy in their lives [37]. Deaths may also

occur later in life as a result of the failure of the pacemaker.
However, many children with congenital heart block may be
relatively asymptomatic until adolescence, when they begin
to exercise. At that time, they may develop syncope and
require a pacemaker implantation.

The recurrence rate of congenital heart block is low,
about 15%, but this is nearly three times higher than the risk
for congenital heart block in a primigravida with the putative
antibodies [12]. Prospective clinical trials on use of antenatal
fluorinated steroids in women with anti-SSA/Ro and/or anti-
SSB/La antibodies and fetuses with heart block identified in
utero are required before definitive recommendations can
be made. A number of anecdotal cases support the use
of dexamethasone for treatment of hydrops and possibly
incomplete block [12].

Most patients with NLE affecting liver or blood have
transient disease that spontaneously resolves within 4–6
months. In some cases, cholestatic hepatitis and liver failure
may occur which is associated with a poor prognosis. Ane-
mia, thrombocytopenia, and neutropenia are self-limited.
However, if severe thrombocytopenia is present, internal
bleeding can lead to a poor prognosis.

9. Future Pregnancies

Although the fetal disease is called neonatal lupus erythe-
matosus, this is considered a misnomer since only about 25%
of mothers actually fulfill criteria for the diagnosis of SLE
[12]. Furthermore, asymptomatic mothers do not invariably
become ill [12]. Mothers of infants with NLE, particularly
infants with congenital heart block, have a 2-fold to 3-fold
increased risk of having an affected infant in a subsequent
pregnancy. On the other hand, the risk for an unselected
anti-Ro/SSA-positive woman has been estimated at 1-2%
[26]. A prospective controlled study of pregnancy outcome
in 100 women with autoimmune diseases and anti-Ro/SSA
antibodies showed that the prevalence of congenital heart
block in newborns of prospectively followed up women
already known to be anti-Ro/SSA positive and with known
connective tissue disorders was 2% [24, 38].

In mothers with anti-Ro/SSA and/or anti-La/SSB anti-
bodies and infants with congenital heart block, the risk
of recurrence in subsequent offspring is 17–25% [2, 39].
Therefore, carefully monitoring of subsequent pregnancies
with serial ultrasonography and echocardiography, partic-
ularly at 18–24 weeks’ gestation, is essential. Intravenous
immunoglobulin merits evaluation as a potential prophylac-
tic approach in mothers who have previously had an affected
child [40]. However, two studies failed to demonstrate
benefit in outcome from intravenous immunoglobulin [41,
42]. On the other hand, the use of hydroxychloroquine for
patients with SLE has been associated with a lower rate of
NLE during pregnancy [43].

Shinohara et al. assessed the possibility of preventing
cardiac or cutaneous manifestations of NLE or treating the
fetus with congenital heart block by administering corticos-
teroid therapy to the mother [44]. Eighty seven offspring of
40 anti-Ro/SSA-positive mothers, followed up from 1979 to
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1996, were evaluated. None of 26 neonates whose mothers
received corticosteroid maintenance therapy initiated before
16 weeks’ gestation demonstrated congenital heart block,
whereas 15 of 61 neonates whose mothers received no cor-
ticosteroids during pregnancy or began receiving steroid
therapy after 16 weeks’ gestation had congenital heart block.
Complete congenital heart block, once developed, did not
respond to corticosteroid treatment in utero. Four infants
whose mothers received corticosteroid treatment before 16
weeks’ gestation had skin lesions of NLE. The authors con-
cluded that once established, complete congenital heart block
was irreversible, and maternal corticosteroid therapy did not
effectively prevent cutaneous LE. However, prenatal main-
tenance therapy with prednisolone or betamethasone given
to the mother starting early in pregnancy (before 16 weeks’
gestation) might reduce the risk of developing antibody-
mediated congenital heart block in the offspring [44].

Mothers with SLE should be treated with drugs that
are effective and safe for the fetus [45]. Such an approach
may diminish or reduce the prevalence of complete heart
block associated with NLE. Tincani et al. recently reported
increased occurrence of learning disabilities in children born
to mothers with SLE [45]. Corticosteroids and some immu-
nosuppressive drugs can be used in pregnancy to control
maternal disease. Some data suggest that prolonged fetal
exposure to dexamethasone may impair cerebral develop-
ment [46]. On the other hand, Tincani et al. followed 6
children (age range, 14–65 months), born to patients treated
with dexamethasone because of congenital heart block [45].
These children were found to have a normal intelligence
quotient [45]. However, the authors remarked that infor-
mation about long-term outcome of children exposed to
immunosuppressive drugs “in utero” are still lacking, and
more efforts are needed in this research area.

10. Summary

Neonatal lupus erythematosus (NLE) refers to a clinical
spectrum of cutaneous, cardiac, and systemic abnormalities
observed in newborn infants whose mothers have autoan-
tibodies against Ro/SSA and La/SSB. The condition may be
associated with serious sequelae. Neonates with NLE should
be managed at a tertiary care center, and multidisciplinary
team involvement may be indicated.
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Cervini, and A. M. Pierini, “Neonatal lupus erythematosus: a
report of four cases,” Anais Brasileiros de Dermatologia, vol. 86,
no. 2, pp. 347–351, 2011.

[4] C. H. McCuistion and E. P. Schoch Jr., “Possible discoid
lupus erythematosus in newborn infant: report of a case with

subsequent development of acute systemic lupus erythemato-
sus in mother,” AMA Archives of Dermatology and Syphilology,
vol. 70, no. 6, pp. 782–785, 1954.

[5] J. P. Buyon and R. M. Clancy, “Neonatal lupus syndromes,”
Current Opinion in Rheumatology, vol. 15, no. 5, pp. 535–541,
2003.

[6] K. Ayed, Y. Gorgi, I. Sfar, and M. Khrouf, “Congenital heart
block associated with maternal anti SSA/SSB antibodies: a
report of four cases,” Pathologie Biologie, vol. 52, no. 3, pp.
138–147, 2004.

[7] L. Li, G. F. Dong, F. Z. Han, Y. Cui, Y. Z. Shi, and X. Zhang,
“Neonatal lupus erythematosus: a report of 7 cases and review
of 87 cases of China,” Zhonghua Er Ke Za Zhi, vol. 49, pp. 146–
150, 2011.

[8] M. Shahian, A. Khosravi, and M. H. Anbardar, “Early choles-
tasis in neonatal lupus erythematosus,” Annals of Saudi Medi-
cine, vol. 31, no. 1, pp. 80–82, 2011.

[9] P. Eftekhari, L. Salle, F. Lezoualc’h et al., “Anti-SSA/Ro52
autoantibodies blocking the cardiac 5-HT4 serotoninergic re-
ceptor could explain neonatal lupus congenital heart block,”
European Journal of Immunology, vol. 30, pp. 2782–2790, 2000.

[10] W. Wisuthsarewong, J. Soongswang, and R. Chantorn, “Neo-
natal lupus erythematosus: clinical character, investigation,
and outcome,” Pediatric Dermatology, vol. 28, no. 2, pp. 115–
121, 2011.

[11] M. Boutjdir, L. Chen, Z. H. Zhang, C. E. Tseng, N. El-Sherif,
and J. P. Buyon, “Serum and immunoglobulin G from the
mother of a child with congenital heart block induce conduc-
tion abnormalities and inhibit L-type calcium channels in a
rat heart model,” Pediatric Research, vol. 44, no. 1, pp. 11–19,
1998.

[12] J. P. Buyon, “Neonatal lupus: bedside to bench and back,”
Scandinavian Journal of Rheumatology, vol. 25, no. 5, pp. 271–
276, 1996.

[13] E. Jaeggi, C. Laskin, R. Hamilton, J. Kingdom, and E. Silver-
man, “The importance of the level of maternal anti-Ro/SSA
antibodies as a prognostic marker of the development of car-
diac neonatal lupus erythematosus. A Prospective Study of 186
antibody-exposed fetuses and infants,” Journal of the American
College of Cardiology, vol. 55, no. 24, pp. 2778–2784, 2010.

[14] M. Okawa-Takatsuji, S. Aotsuka, S. Uwatoko et al., “Endothe-
lial cell-binding activity of anti-U1-ribonucleoprotein anti-
bodies in patients with connective tissue diseases,” Clinical and
Experimental Immunology, vol. 126, no. 2, pp. 345–354, 2001.

[15] M. E. Miranda-Carus, A. D. Askanase, R. M. Clancy et al.,
“Anti-SSA/Ro and anti-SSB/La autoantibodies bind the sur-
face of apoptotic fetal cardiocytes and promote secretion of
TNF-α by macrophages,” Journal of Immunology, vol. 165, no.
9, pp. 5345–5351, 2000.

[16] J. Liu, Y. H. Yang, Y. T. Lin, and B. L. Chiang, “Clinical char-
acteristics of neonatal lupus erythematosus,” Journal of Micro-
biology, Immunology and Infection, vol. 34, no. 4, pp. 265–268,
2001.

[17] P. H. Schur, I. Meyer, M. Garovoy, and C. B. Carpenter, “Asso-
ciations between systemic lupus erythematosus and the major
histocompatibility complex: clinical and immunological con-
siderations,” Clinical Immunology and Immunopathology, vol.
24, no. 2, pp. 263–275, 1982.

[18] S. Miyagawa, K. Shinohara, T. Fujita et al., “Neonatal lupus
erythematosus: analysis of HLA class II alleles in mothers and
siblings from seven Japanese families,” Journal of the American
Academy of Dermatology, vol. 36, no. 2, part 1, pp. 186–190,
1997.



6 Autoimmune Diseases

[19] P. M. Izmirly, A. Saxena, M. Y. Kim et al., “Maternal and
fetal factors associated with mortality and morbidity in a
multi-racial/ethnic registry of anti-SSA/Ro-associated cardiac
neonatal lupus,” Circulation, vol. 124, pp. 1927–1935, 2011.

[20] S. Miyagawa, “Neonatal lupus erythematosus: a review of the
racial differences and similarities in clinical, serological
and immunogenetic features of Japanese versus Caucasian
patients,” Journal of Dermatology, vol. 32, no. 7, pp. 514–522,
2005.

[21] J. P. Buyon, R. Hiebert, J. Copel et al., “Autoimmune-
associated congenital heart block: demographics, mortality,
morbidity and recurrence rates obtained from a national
neonatal lupus registry,” Journal of the American College of
Cardiology, vol. 31, no. 7, pp. 1658–1666, 1998.

[22] A. R. Neiman, L. A. Lee, W. L. Weston, and J. P. Buyon, “Cut-
aneous manifestations of neonatal lupus without heart block:
characteristics of mothers and children enrolled in a national
registry,” Journal of Pediatrics, vol. 137, no. 5, pp. 674–680,
2000.

[23] D. Spence, L. Hornberger, R. Hamilton, and E. D. Silverman,
“Increased risk of complete congenital heart block in infants
born to women with hypothyroidism and anti-Ro and/or anti-
La antibodies,” Journal of Rheumatology, vol. 33, no. 1, pp.
167–170, 2006.

[24] A. Brucato, M. Frassi, F. Franceschini et al., “Risk of congenital
complete heart block in newborns of mothers with anti-
Ro/SSA antibodies detected by counterimmunoelectrophore-
sis: a prospective study of 100 women,” Arthritis & Rheuma-
tism, vol. 44, pp. 1832–1835, 2001.

[25] E. Silverman and E. Jaeggi, “Non-cardiac manifestations of
neonatal lupus erythematosus,” Scandinavian Journal of Im-
munology, vol. 72, no. 3, pp. 223–225, 2010.

[26] L. A. Lee, “Cutaneous lupus in infancy and childhood,” Lupus,
vol. 19, no. 9, pp. 1112–1117, 2010.

[27] C. Lynn Cheng, S. Galbraith, and K. Holland, “Congenital
lupus erythematosus presenting at birth with widespread ero-
sions, pancytopenia, and subsequent hepatobiliary disease,”
Pediatric Dermatology, vol. 27, no. 1, pp. 109–111, 2010.

[28] Y. Penate, D. Lujan, J. Rodriguez et al., “Neonatal lupus ery-
thematosus: 4 cases and clinical review,” Actas Dermosifiliogr,
vol. 96, pp. 690–696, 2005.

[29] D. Elish and N. B. Silverberg, “Neonatal lupus erythematosus,”
Cutis, vol. 77, no. 2, pp. 82–86, 2006.

[30] R. Cimaz, M. Biggioggero, L. Catelli, S. Muratori, and S.
Cambiaghi, “Ultraviolet light exposure is not a requirement
for the development of cutaneous neonatal lupus,” Lupus, vol.
11, no. 4, pp. 257–260, 2002.

[31] P. M. Izmirly, C. Llanos, L. A. Lee, A. Askanase, M. Y. Kim,
and J. P. Buyon, “Cutaneous manifestations of neonatal lupus
and risk of subsequent congenital heart block,” Arthritis and
Rheumatism, vol. 62, no. 4, pp. 1153–1157, 2010.

[32] G. Guettrot-Imbert, L. Cohen, L. Fermont et al., “A new
presentation of neonatal lupus: 5 Cases of isolated mild endo-
cardial fibroelastosis associated with maternal anti-SSA/Ro
and anti-SSB/La antibodies,” Journal of Rheumatology, vol. 38,
no. 2, pp. 378–386, 2011.

[33] C. A. Boros, D. Spence, S. Blaser, and E. D. Silverman, “Hydro-
cephalus and macrocephaly: new manifestations of neonatal
lupus erythematosus.,” Arthritis and Rheumatism, vol. 57, no.
2, pp. 261–266, 2007.

[34] Q. Yang, X. M. Shao, Y. Cao et al., “Neonatal lupus erythe-
matosus: analysis of 8 cases,” Zhonghua er Ke Za Zhi, vol. 46,
no. 1, pp. 18–21, 2008.

[35] V. Martin, L. A. Lee, A. D. Askanase, M. Katholi, and J. P.
Buyon, “Long-term followup of children with neonatal lupus
and their unaffected siblings,” Arthritis and Rheumatism, vol.
46, no. 9, pp. 2377–2383, 2002.

[36] W. Sun, T. M. Yuan, L. H. Chen, and H. M. Yu, “Neonatal
lupus erythematosus: three case reports and review of the chi-
nese literature,” Clinical Pediatrics, vol. 49, no. 7, pp. 627–634,
2010.

[37] M. A. Akin, A. Baykan, S. Sezer, and T. Gunes, “Review of
literature for the striking clinic picture seen in two infants
of mothers with systemic lupus erythematosus,” Journal of
Maternal-Fetal and Neonatal Medicine, vol. 24, no. 8, pp.
1022–1026, 2011.

[38] A. Brucato, A. Doria, M. Frassi et al., “Pregnancy outcome in
100 women with autoimmune diseases and anti-Ro/SSA anti-
bodies: a prospective controlled study,” Lupus, vol. 11, no. 11,
pp. 716–721, 2002.

[39] C. H. Yang, J. Y. Chen, S. C. Lee, and S. F. Luo, “Successful pre-
ventive treatment of congenital heart block during pregnancy
in a woman with systemic lupus erythematosus and anti-
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